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:£1*>11 :£Alt!: Hist ^o], ^Eflo^ ott;g ^ia] ^g-x]^ LCD s|l^(lO), ^-^^(30), 4:^ ^-^-^-CZO), 71)2: t 

LCD 51)^(10)^ 4n^^ i^l^-a, cilolE^Ajsf, 7])olHA}4 tilolElAjoi] o^^)) Irei^o] (g^ofl zf-z). i^a^s)^ 

-i'-sll LCD sfl 1^(10)51 cflolE^Ai'HI ^7>t!:4.' 

E^-o)ni ;<iloi:^(5o)^ a^flsi ;*]1(H7](:Ea1s}x1 o^^)^«-e^ ^71 Alx(VSYNC) ^ ^^J -&7l a1x(HSYNC)1- <a 
S2^ AiJ:!:^) H-^\S^^. 



Al -^^H oi^o^xiu]., -3g :^7lAiJ:^ -al-uf^i e^-yc^l^^m-a)^ ^^^^>^ 7l^Ai^oii^, i^e,^o^ >^71A1J: 

(HSYNC) ^^^-^^V 12t<y^] cfltl: ^a) J^^j-o] oj^o^^tq-. :£lo1lAi, ^j-^o^ -^i ^.y\^^^ ^L>(1V)^r 5257l)£l.^?J 
^7] A]^ ^^V (525H)* 5^^r4. 

^± STV^ ;H)c>lH Ajo^ ^Aff- Al4^}:£^ A)J:^A-1, T^JolJE (30)^ A] STV7> ^-f «H)A^ ^l-o]^ til-fl 

^^1 ^7) ^^VH^ufl, «1|AJ-C7|. vGA<il ^-f 32H)ol ^ *Hl «>«^^>. 

DATA Al J:^ STV7f S.'f oflAi b-fo]^ ti}^ Al;g<HlAi^El ^^g ^7] a1x7} 4807)1 (480H) 71- ^ a1;§^;|-x1^ ^-J^ tflo) 
El ^:a-o] 5)57, a 01S151 ^^^V^ ^J: ^4. ol DATA -fi-Jl tflolE^ LCD ^fl^ 

iflS] rflojE^Ajofl oj7l.£]xlnV^ dlolE^ ^^J-Hl^ Cflc^lBlA}^) <y7}£lxl ^^C>. 



±±L ^^^(20)S1 p>H^ <a^^l of^V^ i:f2x1n> cfl7ll Hj-olnj ;^o1^(50)S.^El ^iMi^ cflolEl 

-t xHlcflS. AlHH Al^7M ^^^^>^ Al^e efl;^l:^E^ (shift register, 21), ^z)"^ cl^l^d ^fl^^l^l^Hl tfl-f-tl-^ 

^^Al^^^^ tjxlig.oi-i^^a ^tJlB^ (digital to analog converter, 22)5} ^'y-Sb^ ^i^^s)- 

oI yt:}7} sfl^s. ^3^^^ efl^Klatch, 23)5] Afl^^AS. ol^<H^4. 

<^A^\, ^-^^(20)^1 ^A'k AlHS £fl^l±:Bl(21)^ Al3]- A1X(STH)<>11 n<>\A^ ^J^-l: aI^v 

n^^J Al3}-A1J:(STH)7} <y^^ -1f^o]l Aj^E 5flxl:f^Ei(21)^ R.G.B tflolE-] 37111- ^a^] «>o>a^ aI^h 
Al^l^ %A%: % #^(HCLK) ^7]^ ^>-^^tl:q-. '^l Ajaj- a1J:(stH)1- ^-^-f^ ^^'^flAi ?ll2l(carry) 
>aJ:i^JIJ£ -5>^tfl 4;A: ^^^51 ojtr^ 71^ ^^^HlAi oI(carry in), ?11h1 c.l.^(carry out)oli^ ^^tt^. 
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4'^]^] 3 / 10 



4 Sl-iHl ci)<ilEl <i}'iS.aaol ol7}JgcV. 



^SflSl SA] ^A]ofl oj-a-).^^ ^T-^VollA^^ ^^7]^ DATA -idiS oflolEl-ao)) o]?]-*^ ^^.7} ^i-^o^S. 



& n°M ?-^><a ifll <=>] S.H ^±7> SliLSS., ±i ^*-^(20)21 2fl^l(23)fe- i^Mh^SI no]t]S] o} 



S.-f ojoflolt 'y^^4(/0E)7> sH-y ^^.H^i^ dlflE-ll- #^-o->xl -8^^, o^:g fiA] 



^ Tfl^is ±± ^^-^ zj-zt ^iioiH^sj. o)io]bi^<.ii -a^^ui-. 



m ^i>€- -8-3. c-floiE-1 ^^v4 <a*isH, >ii2 ^^v€- ^s. i^iojEi 'a*it>4. 

£5fe ^ fSSl ai^a iLAl ^^Ifil ^Al«fl^ 4Et>41^ £«om. 

E.5«>i] HAl^^ ^o], §r ^^£1 SL^] LCD a)1^000), Tflols ^^^(300), ±± ^■■§■■¥■(200), 7i)a 

^Aj-¥-(400)Sl- E}-o1nJ :»lltH^(500)S. ol^<H^4. 

LCD afl-iOOOj-a: 4^21 :HlolS-!d, 4^21 tfl^lEl-a^, ej-el" E^xl^^Elf. ej-n]- E^xliE^S] 7)) 

o]E jg^^ TflolEAj^ t-ilolElAHol] ^^^4. 



TllolE ^^«(300)^ E^X1>;E11- Z]-Z]- ^, iHAl?l7l *lt> Tfl^lS. ^r/iH ^-y-^ TllojE Alofl ^*>^ 0.3. 
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(200)1- -i-^ll LCD 5^1^(100)51 cflolE-l^cH] oi7].^i:].. 

tf^l^j ^1^^(500)^ asfl^ 71(^^1 eJ-S-)^^ti ^7lAli(VSYNC) a 4^^J ^7l^x(HSYNC)l- 
^^^} STV -ajl* ^^-¥-(300)3. tflolEl >as:(DATA)# ±± ^^^(200)5. :^tl: Hf<>l 

^lo1-?-(500)^ #^ ^-f <^1<H1<^11- <!l5:(/0E)l- ±± n^f-4(200)S. #^t.>4. 



J£6*>fl>^i, b-K^I -^7lAlx(VSYNC) i^?l-(1V)^ 52571IS1 ^^J ^7] a1J:(HSYNC) (525H)o]t:}-. 

f-7l>a:^7> S.-f ofl^i *5Hi^ ^! ^V^^^] ±'^^ ^71 ^^O] 'A]^ JfLoJ^ STV <J±7> j^-f ti> 

fl^, -t^ ^-f *?]<Hloi-i Ai J:(/0E)7i- ^HoflA-i ^j?-^ 

oioiio]^ 'y:§:(/OE)^ ^ Al;g(STV ^X7} ofl^^i '6}o]yL ^]'^)^]^^^] 48071151 ^sj ^ 

71 <OJ:(HSYNC) ■?-L>(480H)^<y: ^-f ^J-Eflf- a ol5]^) ^LV<H)Ai^ t}o] Ai-nflf- -frxl^bc}. ^6^1 £^1^]: 

45)- ^^1, ^-f Rl^l^ll- ^:^(/0E)7} 5.-f ^o^Hllf. -a-;^]^)-^ ^7>^ DATA <d:£7> ^JL<^J ^J^l-o'>Ji, # 

^ S.-f y<H|<^11- <d J:(/0E)7> T^a^ DATA -^^7} ^^<y ^y}3[ <a^lt!:4. 

^ ^j:^5l ^^Hi 4^ *y<=il^ll- ^y^^^l- ^7}t> ^^^51 ::jL^^(200)^ A] 

2 E e11xli^E-l(201), ^^1^1€-<='>^^a ^wlEl(202)5|. 2fliil(203)^ *^lf-<H^l^, 2||^1(203)*>I|^ >yj:(TP)5)- 
^o. oi<>||ol# *a^'a:^K/0E)7l- 

^7lA^, <y ^tV;^H/0E)7> ^7}^ ±± ^^«.(200)51 cl-g-^ ^T^f. 

AlHS efl^l::^B^(201)^ STH <^J:o]l 51§1) tilojEicq <y Ajaj-b-l-jL STH ^^y\ ^jxcH '47]^^]^20^) 

^ R.G.B tllc^lE^ 371)1- ^^s]c^ ^o}A,^ Alnm ^17]^ ^3)-^ ^ #^(HCLK) ^7]^ 

<^)i:1^> ^tJ-^-^^ ^ ^^51 :^^«.(200) Mli t]lolB-]7f c} ^H^^l^ ^fle) '^dJ:(carry out)# ^ 
^^S- i^l-^«i 4i± ^^^^ o] Ajjif. 71151 o] Aij:(carry in)^ ^J^^<='H ^^^-1: «J:^t>4. o^^t^I 

^Vo^^M] ^^^(200)7} c} ^fl^^^l^ tfl^lHi^^ ^^l^l^i-'^l^^H ^^^(202)<^] n t-flolE^ ^ 

^ Sl'^^l ^ll^El^ t-flolE^ <^}^^J.ik^SL n}^o] ^^{203)^] ^-1:^1-^4. o]tt|l, ^-^^(200)51 efl^l(203)^l ^ 
c].x>(y 'tl^(TP)7> y7>£lal S.-?- ^d^o]^ ^^^^:^}(/0E)7} S.'^o]x^ Hll^l(13)^ ^"^^ 4 ^ii^ ^o] 
Bl ol-i^^a^i: ^lym^. <Jx(TP)7l- oi7>£] #^ ^-f *a^^:^l-(/0E)7> sMo]^ 211^1(13)^ rfl 



^, £6i S^ltl: «|-51- ^o] ^ ^vig ^Alofl<Hl o^^}^, ^^ ^ o. ojo^iol^ '^X(/0E)7} -oMo] ^^vj^-flojEl 
^^V).HlAi^ ^:g-^(200)5l 511^1(203)^ n^]^ <^}^S.ZLi):-t #^oH %^ S.^ 9l^]<^]^ 

7} ^-f ^J-Efloj ^7>(t:-11o1e^ ^L>)*H1^ ^± ^-&^(200)51 efl^l(203)^ tHl^lB-] ^-^^l t^^ofl <ji 

^'A. tfl^lB^ n^?><Hl^i ^-^^(200)51 ^^](Z03)y} ^]'^ t]]o]^ o}^^S-ZL^<^]^ ^(null) 



S:^, %n S.'f Rl^loj-t <a^^X>(/OE)^ -frJ: tflolEl ^^VcHl C-flolE^l. oV^^j-Tfl Z]- 3l-:4ic»ll ^^§>7l ^Sj 



7> 



4n^5l E ^X1>^E1, 7|Z1- >a-7l ^>9> H^xl^^El^l TflolH ^^ofl ^^^^ 4^51 T^IOIHAHS)-, 2]-Z]- Hj-H]- 
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^oi-?! B:hyv E ?fl;^l:iElt iBA)?]?! Tflole ^/^n ^oj.^ tJoIe/^oj ^^j.^ 0.3. oi7].s^.7i ^ti 

R.G.B fflolElt Ajiie Al?^ ;«|^s>fe ^^^^ tv ^7)^ ^^t}^ Ajne iSflx) ae^^s^, 

R.G.B Ello)E]t "V'i^sasi.e.s. ^S^fe cl^l€-<^>'d:S.a ^as^f-il-, 

^ s^iofl -tsis}^ zfl^l-fl- s.%'-s}fe- a^l 

t\^S] a^E| S!iH><l:tEi 44 ^l-?! Hia^liElS] tIIoIE xl^n-ofl sit V.}^S\ TllolEAjs}, 44 AV7I 

Eiax)iElo) ^A, ^^ofl <g^S)fc. U)-4^21 CflojE^Al^ 7Mfc a^l ^'■^j S|)^3)-, 

^H}- E^xliE-it iLSAl7l7l fl^ TflolE ^/^a A^>7] TjojE A^oll <y7>*}7l Jfltb ^jolS ^ 

^el-71 7||0lE ^l-a-o) AV7) 7l|0lE Ajofl o]7>5lfe ^l^SV^^ ^o^7l 

aths>fe eS'S a^l ^8^. 

R.G.B EflolE-if- ^o}Al A)3rE Al5^ :*i^s>^ -i-al-i- tb ^7la aI^h z||x1 ae1s>, 

R.G.B E)|olE)t sll'&slfe tflolEl ^V'iaaSi^.S. ^«5>^ ^^M-'>}'iS.=L ^^^<i[, 

4 ^iofl Sf-K}^ a. A] ^1-*]. 

ik-k *^s>j1, ^7] /0E7]- -a^oi A^Hflo]^ ;a-7i tfloiE] o>^saa* SJ-fe Jt^l 'Sh^l. 
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HSYNC 
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